The surface morphologies of the specimens after pickling are shown in Fig. 3 . Figure 3 (a) showsthe surface of steel A after pickling. Fine deposits are observed on the whole of the surface. Figure 4 shows the results of GDS on the same specimens as Fig. 3 . Cu is very clearly seen in Fig. 4 (a) after pickling. Therefore the fine deposits observed on the surface of steel Aare thought to be Cu.
To examine the adhesion of the deposited Cu, the surface of steel A after pickling was wiped with gauze.
Fine deposits on the surface are remarkably decreased by wiping, as shown in Fig. 3 
Hot-dip Galvanizing
The surface appearance of the specimensafter hot-dip galvanizing are shown in Fig. 8 . Figure 8 Results ofGDS depth analysis after pickling. Fig. 8(a) is obviously caused by a very small Figure 9 showsthe cross section of the same specimens as Fig. 8 ( 1) Cu remains on the surface of 0.38masso/oCu-0.05masso/oTi-added steel after pickling.
The Cu remaining on the surface mainly diffuses into the steel substrate during reduction heating.
The morphology of the Cu deposit becomesto spherical as a result of reduction heating.
Residual Cu on the surface promotes the reaction between zinc and steel, and the formation of~1 phase. (1 997), No. 3
